One of the main concerns of nsing general anaesthesia in obstetrical patients is the effect it may have on the foetus.~'2 Several of the general anaesthetic agents have been shown to cross the placenta rapidly 3 and prolonged general anaesthesia in the mother results in depression of Apgar scores in the infant: Certain situations in obstetrics, however, necessitate the use of general anaesthesia. Caesarcan Sections where the mother refuses regional anaesthesia, or where regional is eontra-indicated, are two examples.
To provide optimum anaesthesia for the mother and avoid depression in the newboru, the placental transfer of anaesthetic agents needs to be understood in more detail. As a first step in this undertaking we have studied the uptake of halothane by the foetus using the pregnant ewe as an animal model.
Method
Six pregnant ewes of 125-135 days gestation (term 150 days) were surgically prepared as follows: under halothane in oxygen anaesthesia with controlled ventilation, polyvinyl catheters were placed in the maternal femoral artery and vein. Through a midline incision the uterus was exposed and a small hysterotomy incision was made. A foetal limb was withdrawn and polyvinyl catheters were placed in the femoral artery and vein and the axillary artery. All incisions were closed and the catheters tunnelled subcutaneously to the maternal flank and enclosed in a protective pocket. Each animal was allowed to recover for 24-36 hours prior to a study.
On the day of the study a tracheostomy was performed in the ewe under local anaesthesia.
Maternal and foetal mean arterial blood pressure and pulse rate were recorded continuously via the femoral arterial catheters on a Hewlett-Packard multi-channel recorder. Maternal and foetal arterial CAN ANAESTJ'I SOC | 1983 / 30: I / pp24-7 
Results
Maternal mean arterial blood pressure (MABP) ( Table l) tended to decline during the first 24 minutes of the study but the values were not significantly different from control. There was no significant change in pulse rate. Foetal MABP fell significantly, by 27 per cent after eight minutes of halothane anaesthesia and remained decreased throughout the remainder of the study. There was no significant change in pulse rate. Maternal and foetal blood gases and pH are shown in Table ! I. There were no significant changes in any of these parameters during the study.
Maternal and foetal arterial halothane concentrations expressed as mg/L are shown in Table Ill , and graphically as vol.% in Figure 1 . Halothane was present in the foetal blood by two minutes but the concentration was significantly lower than maternal for 24 minutes. By 32 minutes, although mean foetal arterial concentrations were lower than maternal, there was no statistically significant difference.
Discussion
Despite a significant fall in foetal MABP during the study, foetal oxygenation and acid-base status First, shunting of blood on both the maternal and foetal sides of the placenta might result in lower foetal concentrations of halothane. This could be considered analogous to V/Q abnormalities in the lung.
Second, the placenta is a very active metabolic organ and uptake of halothane may be considerable. The trophoblastic cells interposed between maternal and foetal blood may act as a large reservoir for halothane.
Third, the measurement of the foetal arterial concentration was from the axillary artery to reflect levels of halothane going to the foetal brain. Foetal blood coming from the placenta via the umbilical vein traverses the liver prior to entering the arterial system. Uptake of halothane by foetal liver in guinea pigs 7 has been shown to be extremely high. Uptake by the liver may, in part, account for the lower arterial levels which we found in the arterial blood of the foetal lamb.
Despite the time delay in reaching equilibrium betw,zen maternal and foetal arterial halothane conc~mtrations, the foetus is affected by even low levels of halothane. The fall in foetal MABP was significant by eight minutes. This did not impair oxygenation or acid-base status in the normal foetal lamb but this degree of hypotension in a stressed foetus might have deleterious effects. The effects of halothane on the stressed foetus are currently being examined in our laboratory.
Conclusion
In the normal foetal lamb in utero, low levels of halothane produce a significant fall in MABP but no change in pulse rate, oxygenation, or acid-base statu~. Halothane appears in the foetal circulation within two minutes but equilibrium is not reached until after 24 minutes of halothane anaesthesia. 
